we may apply it merely to finding the sets of terms a4, a3b , a3c, &c. b2. Nothing can be more convenient than the process when the entire series of columns is required ; but it is very desirable to have a pro cess for the formation of any column apart from the others ; and the object of the memoir is to investigate a rule for the purpose. It is found that there is, in fact, a rule analogous in some measure to Arbogast's, but which consists in operating simultaneously upon cer tain pairs of letters : the pairs which may be operated on are four in number, hut the conditions are such, that, as regards two of these pairs, when the one is operated on, the other is not, and for the same term the number of pairs operated on is therefore three at most. 18, 1860.
(Abstract.)
After briefly adverting to his own and to Mr. Cockle's earlier re searches on the subject, the author proceeds in the first section of his paper to give a concise systematic exposition of the method of symmetric products, and to indicate a new application of the method to the solution of the lower equations. Hitherto, in applying the theory to the solution of cubics and quartics, an auxiliary equation has been introduced, the symmetric product of which equation has been made to vanish. The peculiarity of the process here employed, is that the auxiliary equation is dispensed with, and the symmetric product remains finite.
In the second section the author deals with circular functions. The structure of such functions is considered, and a calculus devised by means of which operations upon them may be materially abridged. The new cyclical symbol (S') is defined ; some of its applications are given, and its power as a working instrument is illustrated by ex amples. By the help of this symbol, certain expressions which occur in endeavouring to extend the theory of symmetric products to quintics are greatly simplified and presented in an intelligible form, and the direct calculation is effected of a certain sextic equation on the solution whereof that of the general quintic may be made to depend.
The third and concluding section is chiefly occupied with the cal culation of the perfect symmetric product for the quintic. By com bining Eulerian with Lagrangian functions, and introducing a simple artifice, the symmetric product for the quintic wanting in its second term is obtained. This result is then made the basis of a calculation for the perfect form. Employing the property of seminvariancy pointed out by Mr. Cayley, the author succeeds in effecting the cal culation of the symmetric product for the complete quintic. This product is composed of three hundre and twenty-four dimensions. In the author's experiments steam was passed into a tube, to the outside of which a stream of water was applied, by passing it along the concentric space between the steam-tube and a wider tube in which the steam-tube was placed. The steam-tube was connected at its lower end with a receiver to hold the condensed water. A mercury gauge indicated the pressure within the apparatus. The principal object of the author was to ascertain the conductivity of the tube under varied circumstances, by applying the formula sug gested by Professor Thomson, c=A"g-v,
wnere a is the area of the tube in square feet, w the quantity of water in pounds transmitted per hour, V and » the differences of temperature between the inside of the steam-tube, and the refrige, rating water at its entrance and at its exit. The following are some of the author s most important conclusions.
